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The Health Effects Division (HED) of the Office of Pesticide
Programs (OPP) is charged with estimating the risk to human
health from exposure to pesticides. -The Registration Division
(RD) of OPP has requested that HED evaluate toxicology and
residue chemistry data and conduct dietary..occupational, and
residential risk assessments, as needed to estimate the risk to
human health that will result from the use of the new chemical
imazamox in/on soybeans.

A summary of the findings and an assessment of human risk
resulting from the proposed use of imazamox are provided in this
document.. The hazard assessment was provided by Myron S. Ottley,
Ph.D. of Toxicology Branch I; the product and residue chemistry
data review by R.W. Cook of Chemistry Branch 1 - Tolerance
Support; the dietary risk assessment by Brian Steinwand of the
Science Analysis Branch; the occupational exposure by George
Tompkins, Ph.D. of the Occupaticnal and Residential Exposure
Branch and the drinking water exposure assessment by Elizabeth
Resek of the Environmental Fate and Effects Division.
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I. EXECUTIVE SUMMARY

HED has reviewed toxicology and residue chemistry data
submitted by the American Cyanamid Company in accordance with the
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and
40 CFR 8158, to support pending registrations containing the new
active ingredient (ai) imazamox. Technical imazamox, a free acid
is to be formulated into two end-use products, a liguid
formulation containing 12.1% ai as an ammonium salt and water
soluble packets with 70% ai as a free acid for use as a herbicide
in/on soybeans. The subchronic, chronic, carcinogenicity,
developmental, and reproductive toxicity, mutagenicity and
metabolism studies were conducted using technical imazamox, a
free acid. HED has concluded that following absorption, the
anion of the free acid and the ammonium salt would be toxicology
indistinguishable. ' :

The HED RfD/Peer Review Committee congidered the No
Obgerved Effect Level {NOEL} from the developmental toxicity
study (MRID 42876216} in rabbits of 300 mg/kg/day to ke the
appropriate end-point for establishing the reference dose (RED)
for imazamox. An Uncertainty Factor (UF) of 100 was applied to
account for both interspecies extrapolaticn and intraspecies
variability. The toxicology data provided no indication of
increased sensitivity of fetal animals to in utero exposure to
imazamox. Therefore, an additional safety factor for the
protection of sensitive subpopulations is not warranted. On this
basis, the RfD was calculated to be 3.0 mg/kg/day.

The HED RfD/Peer Review Committee considered the
carcinogenicity phase of the combined chronic i
toxicity/carcinogenicity study in rats {MRID 43891001) to be «
‘acceptable. The highest dose level tested, 20,000 ppm {1068 and
1284 mg/kg/day in males and females, respectively) is considered
a 1limit dose. There wids no significant increage in tumors of any
tvpe. The Committees alsc considered the carcinogenicity study in
mice {MRID 438786215} to be accgeptable. The hichest dose level
tested, 7000 ppm (1053 and 1348 mg/kg/day in males and females,
respectively) is congildered a limit dose. There was no
spignificant increase in-tomors.of any type. The Committee
determined that the treatment did not alter the spontanéous tumor
profile in rats and mice. Therefore, the Committee concluded
that the chemical is "Not Likely" to induce tumors in humans.

On February 11, 1997, the Toxicology Endpoint Selection
{TES) Committee met to evaluate the existing toxicology database
for imazamox and to assess appropriate toxicology endpoints and
‘doge levels of concern that should be used for risk assessment
purposes. No appropriate toxicological endpoints were identified
"for acute dietary exposure; short term, intermediate term, or ’
chronic term occupational or residential exposure and inhalation
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exposure. Therefore, risk assessments for any of these exposure
gcenarios are not required. Therefore, there are no chronic
residential risk assessments Lo aggregate with the chronic
dietary {food and drinking water) risk assessment.

A tolerance of 0.1 ppm in/on sovbeans is recommended for
dietary risk assessments. Basged upon information provided in the
metabolism studies and comparlson to the maximum dietary burden
there is no reasonable @xp@ctatlon of residues in meat, wmilk,
poultry or eggs. Data in the soybean metabolism study indicate
that residues of imazamox do not concentrate in soybean oil.

A chronic dietary risk asgsessment is required for imazamox.
The chronic analysis for food showed that exposure from the
proposed tolerance, for use of imazamox in/on soybeans, for the
U.8. population and all 22 subgroups would be less than 1% of the
RED. The chronic analysis for drinking water showed that chronic
exposure from drinking water to both the U.8. population and
children would bes less than 1% of the REID. Therefore, the
combined chronic dietary (food and drinking water) exposure to
imazamox would be no greater than 1% of the RED for bohh the U.S.
population and children.

The drinking water values were developed for use in eco-risk
asgessment and represent a reasonable upper-bound estimate for
eco-rigk assessment. It is expected they represent an-
overestimate for human health risk. The chronic dietary analysis
is also an upper-bound estimate of dietary exposure with all
regidues at tolerance level and 100 percent of the commodity
agsumed to be treated with imazamox. Therefore, even without
refinements, HED does not coneider the combined aggregate chronic
ﬁi&tary/dxinking water risk to exceed HED’s level of concern. |

The residue chemistry and toxicological database are.
adequate to support a conditional registration for the usge of
imazamox in/on soybeans in terms of human health risk. The
registrant must submitf, upon EPA's recquest and according to a
schedule determined by the Agency, such information as the Agency
directe to be submitted in order to evaluate issues related to
whether imazamox share(s) a common mechanism of t0x10lty with any
other substance and, if so, whether any tolerances for imazamox
. need to be modified or revoked.

IT. BACKGROUND

American Cyanamid Company has proposed a permanent tolerance
for residues of the new chemical imazamox from use on sovhean
seed at 0.1 ppm. Imazamox ig a member of the imidazolinone class
of herblcides. Technical imazamox, a free acid (EPA File Symbol
241-GTI) ie to be formulated into two end-use products, a ligquid
formulation containing 12.1% ai as an ammohium salt (EPA File



Symbol 241-GT0) and water soluble packets with 70% ai as a free
acid (EPA File Symbol 241-GIN).

The proposed Use Directions allow for an early postemergence
{(prebloom) application onge per year to soybeans at 5 ounces/Acre
(A) for the liguid formulation and 0.91 ounceg/A for the water
soluble packets [0.039 1lb acid equivalent {(ae)/A] with a non-
ionic surfactant (1 gt/100 gal) or crop oil concentrate (1.5-2
pt/A) and liguid fertilizer solution (1-2 gt/A) or spray grade
ammonium sulfate (2.5 1b/A). All applications require the
addition of an adjuvant apnd a liquid fertilizer. Cround or
aerial applications are permitted in minimum water spray volumes
of 10 gal/A and 5 gal/A, respectively. Use directions include an
85-day PHI between application and harvest of soybean seeds.

5 ounces/Acre for the liguid formulation and 0.91 ounces/Acre for
the water soluble packets with a non-icnic surfactant (1 .gt/100
gal) or crop oil concentrate (1.5-2 pt/A) and liquid fertilizer
solution (1-2 gt/A) or gpray grade ammonium sulfate {2.5 1b/A).
All applications reguire the addition of an adjuvant and a ligquid
fertilizer. Ground or aerial applications are permitted in
minimum water spray volumss of 10 gal/A and 5 gal/A,

respectively. Use directions include an 85-day PHI between
application and harvest of soybean geeds.

ITT. gSCILEN SSESSMENT

A. Physgical and Chemical Properties Assegsment
Chemical Name:: {£)-2-14,5-dihvdro-4-methyl-4- {1~
i methylethyl) -5-oxo-1H-imidazol-2-y1] -5~
methoxymethyl-3-pyridinecarboxylic acid
Common Name: Tmazamox
BC Code Number: 129171

Empirical Formula: C,;H,,N,0,

Molecular Weight: 305.3
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CAS Registry No.:  114311-32-9

Synonymous Names: . AC 288,263 or (L 295,263
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Phyzical and Chemical Properties of Imazamox - -
47% Technical Grade Active Ingredient (TGAIL} - MRIDs 43193201 through 43193203

Color

wff-white

Physical state

powdered solid

Odor

cdoriess

Melting point

166.0~1686.7 C

Densgity, bulk
density, or specific
gravity

0.423 g/ml tapped bulk density at 24.5 C
0.304 g/mL untapped bulk density at 24.5 C

Solublility Solvent . Solubility at 258 C
deionized water {20 ) 4413 ppr
rH & buifer 114,000 ppm
pH 7 buffer =643, 000 ppm
pH 3 buffer »652, 000 ppm
hexana 0.0006 g/100 ml
mathanol .68 g/100 ml
acetonitrile 1.85 ¢/100 ml
tolonens 0.21 /160 ml

. acetons 2.93 ¢g/190 nl
dichloromethans : 14.3 g/100 ml
athyl acetate 1.02 gf 100 ml

Vapor pressure

1.0 % 107 torr at 28 ¢

bisgociation 2.3 and 3.3 at low To medium pH (0.5-6} and 10.8 at high pH {3-13})
constant (TGAL; 48.2%)
Geotanol/water Koo = 5.36 at pH 5 and-6 and 25 C
partition
coefficient
pH 2.35; 1% agueous suspensioh (w:v) at 24.5 C
: -
Stability stable for at least 6 months at 25 C and 37 {; stable for one month

at 4% ¢ {after 3 months al content decreased from 97.3% to 985.7%)

Oxidiging or
reducing

ne slgnificant change in temperature, evolution of gases, noxious

 fumes, flames, or splattering observed on exposure to tap water,

agqueous moncammonium phosphate (1% w:v)l, and 0.01 M agqueous
potassiuvm permangsnate for up £o 24 hours; after 24 hours, potassgium
permanganate changed from purple te brown; 1.4 wm/yr average
correggion rate calculated for zince feil on exposure Lo an agueous
suspengsion for 14 days (MP)

Exgplodability

no impact gensitivity te 2 kg/100 om impact energy at room
temperature; one exotherm {heat release of -88 ki/kg) on
differential thermal analysis (DTA} between 20 and 3080 € with an
onget temperature of 180 C; determined Lo be a Class 1 dust with a
characteristic dust constant Kst of 174 bar-m/sec; maximum explosive
preggure was 6.3 bar, maximum pressure rise was §40 bar/sec

Btorage stability

ne significant ﬁeccmpositicn or’change in appearance after ¢ months
storage at amblent temperature in commercizl packaging of
polyethylena-lined cardboard {interim report)

Corrosion
characteristics

0o ahange in appeafance of polyethylens bag or linsd cardboard
container following storage of the product for % months at ambient

temperature {interim report}

Y

5




B. Human Rigk Agsessment

1. HAZARD ASSESSMENT

Technical imazamox, a free acid is to be formulated into two
end-use products, a liguid formulation containing 12.1% al as an
ammonium salt and water soluble packets with 70% ai as a free
acid. The subchronic, chronic, carcinogenicity, developmental,
and reproductive taxmclty, mutagen1C1ty and metabolism studies
were conducted using technical imazamox, a free acid. HED has
concluded that following absorption, the anion of the free acid
and the ammonium salt would be toxicology indistinguishable.
Therefore, the toxicology data discussed below can support the
ammonium salt as well the free acid.

a. Acute Toxicity

study Type ’ , MRID Resulis Toxicity
‘ Category

Boute Oral - rat 43153207 L= 5000 my/kg iv
Ihcute Dermal - rat 43193208 LDg,= »4000 my/kyg I1L
cute Inhalation - rat ) 43193209 L.y 6.3 mg/L v
Primary Bve Irritation - yabbit 433193210 Moderate irritant ITT
Primary Skin Irritstion - rabhit / 43193211 ﬂﬁﬁ«irrita&ing IV
Dermal Sengitization - guinea pig 43183212 Non-gensitlzer

b. Subchropnic Toxicity

The ‘data base for subchronic toxicity is conslidered .

complete. No additional subchronic toxicity studies are required

at this time.

i. - Subchronic Oral Toxicity.in Rats

In a subchronic oral toxicity study (MRID 43183218}, rats
were fed diets contalining imazamox technical at 0, 1000, 10,000,

. or 20,000 ppm for 13 weeks. These doses correlated to &, B8y ---

832 or 1661 mg/kg/day, respectively. No mortality, abnormal
clinical szigns or ophthalmological findings were related to
treatment. Mean body weights, body weight gains and food
consumption for all treatment groups were comparable to or
greater than the control group. There were no effects on
hematology, c¢linical chemigtry or urinalyses parameters. There
were no differences between absolute organ weight or organ
waights relative to %oéy weilghte of treatment and control group.
No gross or microscopic pathology observations were related to
treatment. Under the conditions of this study, a Lowest Observed
Effect Level (LOEL) was not established., The NOEL was 1661




mg/kg/day (20,000 ppm), the highest dose tested (HDT).

ii. Subchronic Oral Toxicitv in Dogs

In a subchronic toxicity study (MRID 43193220), dogs were
fed diets containing imazamox technical at 0, 1000, 10,000 or
40,000 ppm for 13 weeks. These doses correspond to 0, 34, 329 or
1233 mg/kg/day for males and 0, 36, 38l or 1403 for females,
respectively. There were no mortalities, abnormal clinical signs
of toxicity or ophthalmological cbservatione and no adverse -
effects on body weight, body weight gain or food consumption in
geither gex at any dose level. No treatment-related effects were
observed 'in hematology, clinical chemistry or urinalyses
parameters in either sex at any dose level. Organ weights, and
groegs and histopathology showed no treatment-related effects at
any doge lsvel. Under the conditions of this study, a LOEL was
nct established. The NCEL is 1.2 g/kg/day for males and 1.4
g/kg/day for females (40,000 ppm}, HDT.

iii. Twentv-eicght Dav Dermal Toxicity Studyv in Rats

In a repeated dose dermal toxicity study (MRID 43876213},
imazamox techunical was applied to the shaved skin of rats at dose
levels of 0, 250, 500, or 1000 mg/kg for 6 hours/day,

5 days/week, for 4 weeks. TImazamox had no observed toxle effect
on the rats in this study. For all treatment groups, there were
no c¢linical signs of toxicity, and body weights, bedy weight
~gains, and food aonaumption were similar to the contxrols. There
were no differences in ophthalmology, hematology parameters,
clinical blood chemistry, organ weights, or macroscopic or )
microscopic organ morphology betweén rats in the treated and the
control groups.. HNo neoplastic tissue was observed. Urinalysis
was not performed. No LOEL was established in this study. The
NOEL was 1000 mg/kyg, HDT.

c. Chronic Toxicity and Carcinogenicity

The data base for chronic toxicity and carcinogenicity are

considered complete.. No additicnal studieg are required at this
time. ' ‘

i. "Chronic Oral Toxirity Studyv in Doas

In a ¢hronic toxicity study (MRID 43876214}, imazamox
technical was administered to dogs in the diet at dosge levels of
0, 1,000, 10,0006, or 40,000 ppm {(equivalent to the limit dose}
for 1 year (approximately 0, 29.5, 282.5 or 1165 mg/kg/day,
respectively). No mortality was observed during the study, and
ne treatment-related differences were observed for appearance,
body weights, food consumption, ophthalmology, hematology, blood
chemistry, urinalysis, organ weights, and gross and microscopic
pathology. A LOEL was not established in this study. The NOEL
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is approximately 1,165 mg/ka/day (40,000 ppw), HDT.

ii. Chronic Toxicitv/Carcinogenicity Study in Ratsa

In a combined chronic/oncogenicity sgtudy (MRID 438%1001),
imazamox technical was administered to rats in the diet at dose
levels of 0, 1,000, 10,000, or 20,000 ppm {egquivalent to 0, 52,
528, or 1,068 mg/kg/day in males and 0, €3, 626, or 1,284
mg/kg/day in females) for 24 months. Mortality, body weights,
"body weight gains, feed consumption and feed efficiency of dosed
animals were unaffected by treatment. No overt c¢linical gigns of
toxicity or ophthalwmological changes were observed during the
study and all hematological, blood chemistry, and urological
parameterg were unaffected by treatment. At necropsy, absolute
and relative kidney weights in the 10,000 ppm group males were
increased compared to concurrent controls, but no corrchborative
macrescopic or histopathclogical changes were detected in the
kidneys. In addition, this was not a doge-related finding.
There were no treatment related neoplastic lesions detected in
rate treated with imazamox in the diet for 24 months. A chronic
LOEL was not observed, however, the dose level of 20,000 ppm in
the diet is considered an adequate upper limit for chronic and
cazcmnogenz@;ty'gtxdles The chronic NOEL ig eguivalent to 1,068
mg/kg/day in males and 1,284 mg/kg/day in females (20,000 ppm),
HDT. ‘

iii. Carcinogenicity Study-in Mice

- In a mouge carcinogenicity study (MRID 43876215}, imazamox
technical was administered to mice in the diet at levels of 0,
500, 3,500, or 7,000 ppm (0, 73, 535, or 1,053 mg/kg/day for
males and 0, 96, 664, or 1,348 mg/kg/day for femalesg) for -
approximately 78 weeks., No treatment-related differences in
clinical gigns of tokicity, mortality, mean body weights, mean
body weight gains, feed consumption, or feed efficiency were
observed between control and treatment groups during the study.
No statistically-gsignificant differences were observed in
hematology parameters, absolute organ weights, or relative
organ/body weights for mice in the treated and contrel groups.

No treatment-related gross postmortem or histological differences
were geen for mice in the treated and the control groups. A LOEL
was not established in this study. The NCOEL is 1,053 mg{kgﬁday
for males and 1,348 mg/kg/day for females (7, 000 pym}, HDT.

d. Developmental Toxicity

‘The data bage for developmental toxiclty is considered
complete. No additional studies are required at this time.

i. Developmental Teoxicity in Rats
In a developmental toxigity atﬁdy {MRID 43193221), imazamox
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was administered to pregnant rats by oral gavage at dose levels.
of 0, 100, 500 or 1000 mg/kg/day (Limit-Dose) during days 6
through 15 of gestation. No maternal mortality or clinical signs
of toxicity were.seen. Mean body weights at 1000 mg/kg/day
tended to be reduced during Days 8 to 20, but the decreases were
.not statistically significant. Mean body welght gain was
statistically significantly reduced during the early dosing
period (Days 6-12) at the 1000 mg/kg/day group compared Lo
controls. However, body weilght gains were comparable between the
treated and the control group for the remainder of the dosage
period (Days 12 -16) and the post dosage period (Days 16 -20).
Absolute and relative feed consumption values tended to be
reduced at 1000 mg/kg/day during the dosage and the post dosage
periods; however, none of these differences showed statistical
significance when compared to control values. Treatment had no
effect on any of the cesarean parameters. The Maternal Toxicity
LOEL ig 1000 mg/kg/day based on the bedy weight effects. The
Maternal Toxicity NOEL is 500 mg/kg/day. No treatment-related
fetal gross external, visceral or gkeletal malformations or
variations were seen at any dose level. Therefore, a
Developmental Toxicity LOEL was nobt established. The
Developmental Toxicity NOEL ig egqual to or greater than 1000
mg/kg/day {(Limit-Dose}.

ii. Develcopmental Toxicity Study in Rabbits

in a developmental toxicity study (MRID 43876216}, imazamox
technical was administered to rabbite by oral gavage in 0.5%
carbcxymethylcellulase at dose levelg of 0, 300, 600, or 500
mg/kg/day from days 7 through 19 of gestation. Maternal toxicity
was demonstrated at 600 mg/kg/day by reduced food consumption
during treatment. Reduced food consumption during treatment was
also noted in the 900 mg/kg/day group rabbitsg, as well as reduced
body weight gains., There were no treatment-related effects on
mortality, clinical signs of toxicity, or cesarean parameters at
any dose level. The Maternal Toxicity LOEL was 600 myg/kg/day,
based on reduced budy welghts and food consumption in F1 males
"and females. The Maternal Toxicity NOEL was 300 mg/kg/day.
There were no trestment-related effects in developmental
parameterg. A developmental LOEL was not observed. The
developmantal NOEL equal to or greater than 900 mg/kg/day, HDT.

e.. ‘-Reproductive Toxicity

The data base for reproductive toxicity is considered
complete. No additional studies are required at this time.

'i. Reproductive Toxicity Study in Rats
In a 2-generation reproduction study (MRID 43876217},
imazamox technical was administered to rats in the diet at dose
levels of 0, 1,000, 10,000, or the limit dose 20,000 ppm
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{equivalent to 0, 73-88, Y48-892, or 1469-1826 wg/kg/day) .
Exposure to P animals began ab 6 weeks of age and lasted for 10
weeks prior to mating to produce F1 pups. At 28 days of ‘age, F1
pups were selected to become the parents of the F2 generation and
were given the same concentration test diets as their dam. F1
animals were given test diets for 11 weeks prior to mating.

There were no compound-reélated effects in the main categories of
systemic or reproductive toxicity evaluated at any of the
administered dose levels dincluding the 20000 ppm limit dose. A
LOEL was not established. The NOEL is the limit doge, 1705
mg/kg/day in females and 1469 mg/kg/day in males (20,000 ppm).

£. Mutagenicity

The data base, usging the new Mutageniclty Initial Testing
Battery guidelines is considered adequate. Based on the
available mutagenicity studies, there are no concernsg for
muﬁ&gen1c1ty at this time.

i. GCene Mutations

Salmonella typhimurium/Escherichia coli reverse gene
mutation assay (MRID 43193222): Independently performed tests
were negative in S.typhimurium strains TA1535, TALS37, TA1538,
TA98 and TALCC and E.coll strain WP2 uvrA  up to the highest dose
tested (5000 ug/plate +/- S2).

Chinese hamster ovary (CHO) cells HGEPRT forward gene
mutation asgay (MRID 43193223): Independently performed tests
were negative up to the solubility limit of the test substance
{4000 pg/mL +/-89).

ii. Chromosome Aberrations

In vitro cytogenetic assay in Chinése hamster ovary (CHO)
cells {MRID 43193225). The test was negative up to a dose near
or at the solubility limit (3333 pg/wl +/-89)

Mouse nicronucleus assay (MRID 43193224): The test was
negative in male or female CD-1 mice up to the highest
administered oral gavage dose (5000 mg/kg). No definitive
avidence of an over:t toxic responge in the treated animals or a
cytotoxic effect on the target cells wasg observed.

No mutagenicity 1n§ormataom wag available in the open
literature {GeneTox data base, publmﬁh&d studies). The negative
mutagenlcmty studies do, however, wmupport the lack of an
oncogenic effect in the rat and mouse long-term feeding studies
and also the. absence of gignificant reproductive or develogmental
toxicity attributable to a mutagenic mode of action {(i.e.
decreased total implants, increased resorptions).

s
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. Metabolism

The data base for metabolism ig considered to be complete.
No additional studies are reguired at this time.

i. Metabolism Study in Rats

In a rat metabolism study (MRID 43876218}, [pyridine-6-
o] imazamox was administered to rats as a single intravenous
doge at 10 mg/kg body weight or orally by gavage as a single ﬁose
at 10 or 1,000 mg/kg or as a single oral dose at 10 mg/kg
following a l4-day pretreatment with unlabeled imazamox at 10
mg/kg. [YClImazamox was readily absorbed by male and female
rats following intravenous or oral dosing. Greater than 73% of
the administered dose was excreted in the urine within 24 hours
of doging. Pretreatment and dose level had little effect on the
proportion of dose eliminated in urine from the oral dose groups.
The rate of urinary excretion for the low and high oral -dose
groups was lower than the intravenous groups, suggesting a lack
of complete absorption of the test substance. Within 168 hours
of dosing at 10 mg/kg (with or without pretreatment) or 1,000.
mag/kg, 88.0 to 99.3% of the administered dose was recovered from
both sexes, of which 74.0 to 91.2% was in the urine., Fecal
excretion comprised 1.9 to 2.7% of the administered dose in the
intravenous groups, compared to 12.2 to 24.2% in all oral dose
groups. Organic volatiles were not expected to form (not
measured) . Total [¥C]imazamox equivalents in tissues accounted
for less than or equal to 0.007% of the actual administered dose
for all treatment groups.

High performance liquid chromatography/Mass spectrometry
(HPLC/MS) analyses of 0-6 hour urine extracts from the high doge
males and females identified unchanged imazamox {(98% of the
recovered activity) in both sexesg, and two minor metabolites, 5-
{hydroxymsthyl) -2~ [4-igopropyl-4-methyl-5-oxo-2-imazazolin-2-
ylinicotinic acid (CL 263,284; 1%), and 2-(4-isopropyl-4-methyl-
5-oxc-2-imadazcelin-2-v1) -2, 5-pyridine-dicarboxylic acid
{CL 312,622; 0.2-0.3%)., In addition, a trace amount of the
activity was identified as the methyl ester of CL 299,263 (CL
303,190). HPLC/MS analyses of the fecess extracts from male rats
isclated imazamox (73% of the recovered activity), CL 263,284
{9%), and CL 312,622 {(2%). In-addition, a trace amount of the
activity was ldentifled ag N-methyl CL 299,263,

The primary imazamox metabolic pathway in rats is initiated
by cleavage of the methoxy-moiety on the parent molecule to form
the alcohol metabolite, CL 263,284, which is then oxidized to
form the di-acid metabolite, CL 312,822.
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2. DOSE RESPONSE ASSESSMENT

a. Reference Dose and Safetv Considerations for Infants
and Children Under FQPA

The RfD represents the level at or below which daily
aggregate dietary exposure over a lifetime will not pose
appreciable risks to human health. The RfD is determined by
using the toxicological end-point of the NOEL for the most
sensitive mammalian toxicological study. The HED RED/Peer Review
Committee met on February 11, 1997 to evaluate the existing
tox1cology databasge for imazamox, discussed in the HAZFARD
ASSESSMENT section above, and to assess the RED for imazamox.

The HED RfD/Peer Review Committee recommended that a RfD for
imazamox be established based on the developmental toxicity study
(MRID 43876216) in rabbits. The study has a Maternal Toxicity
LOEL of 600 mg/kg/day, based on reduced body weights and food
consumption in F1 males and females. The Maternal Toxicity NOEL
is 300 mg/kg/day. An Uncertainty Factor (UF) of 100 was applied
to account for both interspecies extrapoclation and intraspecies
variability.

The Food Quality Protection Act (FQPA), recently enacted as
an amendment to FIFRA, requires that pesticide regulatory review
incorporate an asdsessment of potential hazards to infants and
children and include additional safety factors, of up to 10 fold
when warranted, for the protection of these gensitive
subpopulations. The toxicology data for imazamox includes an
acceptable two-generation reproduction study (MRID 43876217) in
rats and acceptable prenatal developmental toxicity studies in
rats (MRID 43193221) and rabbits (MRID 43876216). In the two- .
generation reproduction study in rats, no evidence of toxicity
was noted in either the adults or the offspring at dietary levels
that exceeded the limit dose. In the prenatal developmental
‘toxicity study in rats, no developmental toxicity was observed up
to and including the highest concentration tested (1000 k
mg/kg/day) . Maternal systemic toxicity at that dose level
consisted of decreased body weight gain during the treatment
periocd. In the prenatal developmental toxicity study in rabbits,
no evidence of developmental toxicity was observed up to the HDT
of 900 mg/kg/day, while maternal toxicity (reduced food
consumption during the treatment period) was noted at 600
mg/kg/day (maternal NOEL = 300 mg/kg/day) .

The HED RfD/Peer Review Committee concluded that the
toxicology data prov1ded no indication of increased sensitivity
of fetal animals to in utero exposure-to imazamox. Therefore, an
additional safety factor for the protection of sensitive
subpopulatlons is not warranted.

On this baéis, the RID was calculated to be 3.0 mg/kg/day.
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It should be noted that thig chemical has not been reviewed
by the FAO/WHO joint committee meeting on pesticide residue
(JMPR) and that an acceptable daily 1ntake (ADI) has not been
established by that Committee.

b. Carcinogenicity Classification and Risk Quantification

The HED RfD/Peer Review Committee considered the
carcinogenicity phase of the.combined chronic
toxicity/carcinogenicity study in rats (MRID 43891001) to be
acceptable. The highest dose level tested, 20,000 ppm (1068 and
1284 mg/kg/day in males and females, respectively) is considered
a limit dose. There was no significant increase in tumors of any
type. The Committee also considered the carcinogenicity study in
mice (MRID 43876215} to be acceptable. The highest dose level
tested, 7000 ppm (1053 and 1348 mg/kg/day in males and females,
respectively) ig considered a limit dose. There was no
significant increase in tumors of any type.

The Committee determined that the treatment did not alter
the gpontaneous tumor profile in rats and mice. Therefore, the
Committee concluded that the chemical is "Not leely" to induce
tumorg in humans :

c. Toxicological Endpoints for Rigk Assessment

On February 11, 1997, the Toxicology Endpoint Selection
(TES) Committee met to evaluate the existing toxicoclogy database
for imazamox, discussed in the HAZARD ASSESSMENT section above,
and to assess appropriate toxicology endpoints and dose levels of
concern that should be used for risk assessments purposes for the
following exposure scenarios: acute dietary (one day), short term
dermal occcupational or residential (1 to 7 days), intermediate
term dermal occupational or residential (1 week to several
monthg), chronic dermal occupational or residential (several -
months to lifetime), and inhalation (any time period).

No appropriate endpoints were identified for any of these
.exposure scenarios. Therefore,. acute dietary, short term,
intermediate term, chronic term, and inhalation risk assessments
are not required.

No dermal absorption data are available. Dermal absorption
is not a concern at thisg time since no approprlate end901nts were
identified for any of the exposure scenarios via the oral route.
However, if exposure becomes a concern in the future, a dermal
absorption rate of 100% should be assumed, due to lack of
appropriate data.
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3.7 DIETARY EXPOSURE AND RISK CHARACTERIZATION

a. Dietarvy. Exposure - Food Sources

i. "Plant Metabolism

Amexican Cyanamid submitted a soybean metabolism study (MRID
43193234) depicting the metabolism of [6-pyridine-*C]imazamox in
soybeans. Field-grown soybeans were treated with a single
preplant incorporated (PPI) application of [6-pyridine-
“Climazamox at 0.130 1lb acid equivalent (ae)/A (3.3x the
proposed maximum single application rate} or a single
postemergence application at 0.134 1b ae/A (3.4%x), the petitioner
characterized/identified 84.3-93.7% of total radiocactive residues
(TRR) in soybean forage and straw. Imazamox represented the
single identified component in soybean forage collected 0 days
following the postemergence application, but was a minor
component in samples of forage and straw collected at later
intervals following treatment: 2.0% of TRR {(<0.01 ppm) in 28-DAT
gsoybean forage from the PPI application and 1.5% and 17% of TRR
(<0.01 ppm) in soybean forage collected 30-DAT and straw
collected 123-DAT, respectively, from the postemergence
application. CL 189,215 represented the major identified
metabolite in soybean matrices; 33.1% of TRR (0.04 ppm) in 28-DAT
forage from the PPI application, and 24.2% and 11.1% of TRR (0.02
ppm and 0.01 ppm) in 30-DAT soybean .forage and 123-DAT soybean
straw, respectively, from the postemergence application. Two
other metabolites, CL 263,284 and CL 312,622 were also identified
at levels higher than the active ingredient in 28-DAT forage from
the. PPI application and 30-DAT soybean forage and 123-DAT soybean
straw from the postemergence\appllcatlon The petitioner has not
proposed a PPI use for imazamox. <

For establishment of a permanent tolerance in/on soybeans,
the nature of the resgidue in soybeans is adequately understood.

ii. Animal Metabolism

Goats

American Cyanamid submitted data {MRID 43193235) depicting
the metabolism of [6-pyridine-*C]imazamox in lactating goats.
Two dose levels were prepared by diluting [6-pyridine-
*C]imazamox (specific activity 80.6 uCi/mg, radiochemical purity
98.0%; and specific activity 78.2 uCi/mg, radiochemical purity
97.7%) with unlabeled imazamox to final specific activities of
8.98 puCi/mg and 13.3 pCi/mg for the low- and high-dose
treatments, respectively. The test gsubstance was administered
orally by gelatln capsule for 7 days to one lactating goat at a
low dose equivalent to a 2.08-ppm feeding level and to one '
lactating goat at a high dose equivalent to an 11.6-ppm feeding
level. The data indicate that radioactivity was not quantifiable
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{<0.01 ppm) in all samples of milk and tissues (liver, loin and
leg muscle, and omental fat} except the kidney of low- and high-
dose goats. Respective "C-residues of 0.02 ppm and 0.06 ppm
were detected in kidney samples from the low- and high-dose
goats. The excreta contained 106% and 89% of the administered
radiocactivity in the low- and high- dose goat, respectively,
primarily in urine. OF the excreted **C, urine accounted for 91%
- 65% and feces 15% - 24% (low- and high-dose goat,
respectively). The C in high-dose urine was analyzed by
reverse phase HPLC and showed that greater than 91% of the ¢
wag imazamox.

The *C in the kidﬁey ig likely to have been eliminated in
subsequent urination. Considering the exaggeration of the dosage
levels {23x and 516x the maximum theoretical dietary burden based
on a diet containing 20% soybean seed), the identificaticon of
majority of the regidue in urine as imazamox, and the calculated .
dietary burden (0.0l17 - 0.025 ppm), detectable residues of
imazamox would not be expected in kidney tissue.

Poultrv

American Cyanamid submitted data (MRID 43193236} depicting
the metabolism of [6-pyridine-'*Climazamox in laving hens. Two
dose -levels were prepared by diluting (6-pyridine-**C] imazamox
{(specific activity 80.6 uCi/mg, radiochemical purity %6.3%) with
[(**Cl imazamox (as a mass marker) and unlabeled imazamox to a
final specific activity of 10.8 uCi/mg. The test substance was
administered orally by gelatin capsule for 7 days to eight white
Leghorn laying hens at a low dose equivalent to a 2.11-ppm
feeding level and to eight hens at a high dose eguivalent to a
10.2-ppm feeding level. The majority of the administered
radicactivity (ca. 85%) was eliminated in the excreta of hens

-from both the low-~ and high-dose groups. These data are adequate
for the purposes of establishing a permanent tolerance for
imazamox on soybeans. Based on the available data, there is no
reasonable expectation of finite imazamox residues occurring in
poultry tissues or eggs as a result of feeding soybean seed
containing residues at the proposed tolerance level; thus, no.
poultry feeding studies or secondary tolerances for animal
commodities are required.

3

iii. Residue Analvtical Method - Plants

American Cyanamid submitted method descriptions and
validation data (MRID 43193237) for an HPLC/ultraviolet llght
(UV) method {(Method M 2248) for determining residues of imazamox
in/on soybean seed. Concurrent recovery data (MRID 43193239)
were submitted with the soybean seed field residue studies. A
method description and supporting validation data were also
submitted for a confirmaktory HPLC/MS method (Method M 2333).
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M _2248: Samples of soybean seed are extracted with 1 N

HCl :water:methanol (1:39:60, v:v:v), sonicated, and vacuum
filtered. The filter cake is washed with the extracting solvent,
and the filtrates are combined. An aliquot of the filtrate is
concentrated by rotary evaporation, and the pH of the )
concentrated agueous solution is adjusted to 2.5 with 1 N HCL.
The aquecus zolution is then partitioned four times with
methylene chloride. The methylene chloride phases are collacted
combined, rotary evaporated almost to dryness, redissolved in
ethyl acetate, and cleaned up by gel permeation chromatography
{GPC) using a glass column packed with Bio-Rad Bio-Beads and
ethyl acetate as the eluting solvent. The eluate is collected,
rotary evaporated to dryness at 40 C, and redissolved in
methanol:pH 2.5 water (50:50, v:v) far further c¢leanup by solid-
phase extraction (SPE) using methylene chloride. The resulting
methylene chloride extracts are combined, rotary evaporated to -
dryness, and disgolved via sonication in distilled watexr.
Imazamox is determined by HPLC on a C-8 reverse-phase column (5 pu
Supelcogil LC-8-DB) using a mobile phase of acetonitrile:formic
acid:water (20:1:79, viv:v). The HPLC system is equipped with a
UV detector set at 254 nm. Imazamox is quantitated by comparison .
of sample peak responses with those of an external reference
standard. The limit of guantitation is 0.05 ppm. The method and
concurrent recovery data indicate that the submitted HPLC/UV
method for the determination of imazamox in soybean seed isg
adequate for data collection. Recoveries of imazamox were 70-

" 110% from sovbean seed fortified at 0.05-0.50 ppm.

M 2333: Methylene chloride extracts of gsoybean seed samples
follow;ng GPC and solid-phase extraction (SPE} c¢lean up and
bearing pogitive (>0.05 ppm) - residues of imazamox are injected
onto a Whatman RAC 11 Partiegil 5 ODS-3 LC column. A mobile phase
of wethanol:water {25:75, v:v) acidified with 0.5%
trifluorcacetic acid is used. The mass spectrometer ig operated
in the selected ion wmonitoring mode, and the (M+H)* ion of
imazamox at m/z 206* is monitored. This method was validated by
fortitying samples of soybean seed with imazamox at 0.05 ppn.
Apparent residues of imazamox were not guantifiable {(«0.05 ppm)
in/on two untreated samples of soybean seed. Recoveries of
imzzamox from sovbean seed fortified at the limit of guantitation
- {0.05 ppm} were 76% and 79%. Representative mass chromatograms
of standards, untreated soybean seed samples, and soybean seed
sampleg fortified at 0.05 ppm were included. The validation data-
demonsgtrate that LC/MS Method M 2333 is zatisfactory for the
confirmation of imazamox residues guantifiable at =0.05 ppm in
soybean seed.

Method M2248.01 has been successfully validated by
Analvtical Chemistry Branch {ACB)/Biclogical and Economic
Analysis Division (READ) for regidues of AC 299,2263 in soybean
geeds at 0.05 ppm and 0.1 ppm levels. Method M 2248.01 is -
satisfactory for residue datd-collection and enforcement of a

16



tolerance for residues of imazamox per se in/on soybeans. Method
M2233 has also been successiully valldated by ACB/BEAD to confirm
the presence of residues of AC 2992263 in soybean seeds at 0.05
ppw and 0.1 ppm levels.

iv. BStorage Stability

American Cyanamid submitted data (MRID 43193239) depicting
the frozen storage stability of residues of imazamox in/on
soybean seed. Untreated samples of soybean seed were fortified
with imazamox at 0.50 ppm and stored frozen at approximately -10
¢ for up to 12 months. Samples were extracted immediately after
forcification and after 3, 6, and 12 months of frozen storage,
and were analyzed within 2-3 days of extraction. Samples were
analyvzed using HPLC/UV methoed M 2248. The petitioner did not
provide representative chromatograms ox gample calculations.

Apparent residues of imazamox weres not guantifiable («0.05
ppm} in/on four unfortified samples of soybean seed. The
submitted storage stability data indicate that residues of
imazamox are stable under frozen stoxag& conditions fez up to 12
months in soybean seed.

American Cyanamid submitted additional data (MRID 43876232)
which indicates imazamox is stable in soybean geeds for intervals
up toe 24 months. Stability of imazamox in soybean forage and hay
is not germane at this time. Additional storage stabllity data
are not required. '

v. Magnitude of the Regidue - Meat, Milk, Poultrv & qua

No livestock feeding studies were submltt@d with this -
petition. Based upon information provided in the metabolism
studies and comparison to the maximum dietary burden (0.017 -
0.025 ppm), there is no reasonable expectation of residues in
meat, milk, poultry or eggs. ‘

vi. Magnitude of the Resid - Crop Field Trials
Processad Commodities

Crop Pield Trials

The petitioner has gsubmitted 24 field regidue trials (MRIDs
431893239 & 43876232) and in esach casge, sample resgidues are
reported as less than the limit of quantification (LOQ), less
than 0.05 ppm. Geographic representation is adequate and
together the test states account for 84% of the 1992 U.E. soybean
production (USDA Agricultural Statistics 1993). Therefore, HED
concludes that residues of imazamox are not  likely to exceed 0.1
ppm, the proposed tolerance level, when imazamox is used on
soybeans as provided in the current Directions for Use.
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Procesged Commoditieg

The requirement for a soybean processing study is waived,
because residues of imazamox were not quantifiasble in/on soybean
seeds from crop field trials following treatment at 5x the
proposed maximum single application rate. Data in the soybean
metabolisn study indicate that residues of imazamox do ﬁot
conceritrate in soybean oil.

Resmdue data on asplrated grain fractions are not required
for the proposed use of imazamox on soybeans, because the use
pattern is a prebloom application and because “C residues were
not guantifiable («<0.01 ppm) in field treated soybean aea& from
3.3 exaggerated application rate.

vii. Confined Rotational Crops

American Cyanamid submitted data (MRID 43193243) depicting
the potential for zccumulation of [6-pyridine-*Climazamox in
rotational crops. The test material, [6-pyridine-“Climazamox
(specific activity 100.15 uli/mg, radiochemical purity 98.0%),
was diluted with [é-pyridine-"Climazamox (as a mass marker) and
non-radiolabeled imazamox, and formulated as the ammonium =alt in
aqueous solution. The ﬁgécmfic activity of the treatment
solution was 4.07 puCi/mg. The study indicates that *C-residues
of imazamox did not accumulate (<0.01 ppm) in/on wheat
commodities planted 100 days after [6-pyridine-*C]imazamox was
applied to soybeans in sandy loam soil at 1.6% the proposed
maximum single application rate. At the 268-day rotation,

- radlcoactive residues were less than 0.01 ppm in/on radish,
lettuce, and corn commodities. No characterization or
identification of the residues is required. ‘ -

Tolerances on rotational crops need not be established. No
additional residue characterization.or field rotational crop
studies are required. No residues of concern were guantifiable
in crops planted at 100-day or 268-day rotations. These data
support the proposed 4-month plantback interval for barley, rye,
and wheat, and the 8-month plantback interval for alfalfa, beans,
corn, cobtiton, catg, peas, psanuts, potatoes, riee,>5ax§hu&
{grain) and tobacco. Baged on the submitted data, the 18-month
plantback interval proposed for all other crops is not necessary
and may be shortened to ¢ wonths unless it is required for
phytoxicity.

b. Dietary Exposure - Drinpking Water

OPP‘s Environmental Fate and Effects Division {(EFED)
reviewed environmental fate data (requirem@nts disted under 40
"CFR §158.290) to support the registration of imazamox. Based on
that review the following information wag provided by EFED
regarding érlnking water exposure.
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Imazamox is a member of the imidazolincme class of
herbicides. The imidazolinones, asg a class, have characteristics
similar to compounds known to leach to ground water {(mobile and
persistent) and to runoff from the soil surface during periods of
precipitation and/or irrigation. EFED notes that these chemicalsg
have gimilar environmental fate properties as the sulfonylurea
herbicides (e.g., low application ratesg, mobility). However,
imazamox does differ from the other imidazolinone pesticides in
that it degrades aercbically (half-life 27 days); most
imidazolinones are more persistent. S8Since ilwmazamox degrades via
agueous photolysis and aerobic metabolism it is considered
somewhat persistent im the field.

i. Ground Water

Imazamox will be mobile on many soils however the limited
persistence will restrict much of it from reaching ground water.
Although imazamox doss exceed several of the criteria for
regtricted use, bescause of ite limited persistence, the
Environmental Fate and Effects Division (EFED) does not consider

imazamox to be a candidate for restricted use due to ground water
COollCcerns.

i1ii. Surface Water

Imazamox should not persist in shallow surface waters.
However, it should persist in water at greater depths when an
anaerobic environment exists and where photolytic degradation is
not a factor. EFED calculated Estimated Environmental
Concentrations’s (EEC’s) uwgsing the Generic Expected Environmental
Concentration Program (GENEEC) to estimate exposure from surface
water for use of imazamox on celery, lettuce, and endive. .

The GENEEC program uses a few basic chemical parameters and
pesticide label application information to provide a rough
estimate of the expected environmental concentrations. The model
calculates the concentration of pesticide in a hypothetical 1-ha,
2-m deep pond taking into account adsorption to soil and
sediment, soll incorporation, degradation in scil before runoff
‘to a water body, and degradation within the water body. The
model &lsc accounts for direct deposition of spray drift into the
water body. The rate of spray drift depositicon is assumed to be
1% and 5% of the application rate for ground and aerial
applications, respectively.

Gﬁiy a single experimentally determined value, with the
excegtloa of the XKoo, was available for each input parameter used
in the’ GENEEC Program. Since there was no correlation between
the organic carbon content and adsorption, the Koc (143) for a

clay loam (soil GENEEC based on) was used. The input values
were:
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Soil Organic Carbon Partitioning Coefficient: 143.0

S0il Aerobic Metabolic Half-life: 27 days
Aquatic Aerobic Metabolic Half-life: gtable
Hydrolygig Half-life: stable
Photolysis Half-life (at pH 7}: : : : 0.3 days-
Water Solubility: 4500 ppm

_ Baged on the GENEEC Program, the recommended chemical
concentration value for use in human health risk assessments for
surface water is 1 upg/L for chronic drinking water exposure.
Using this exposure number the dietary expogure calculation for
surface drinking water are as follows:

U.8. Population Exposure = (chemical concentration in ug/L in
consuned water) {107°) (18.4 g/kg body wt/day) = mg/kg/day
Non-nursing Infants Exposure = (chemical concentration in pg/L

in consumed water) (107°) (35.3 g/kg body wt/day) = mg/kg/day

Children {(1-6) Exposuré = {chemical concentration in ug/L in
congunmed water) {(10°%) (37.1 g/kg body wt/day) = mg/kg/day

The 10° represents a conversion factor for:

(L} (ml H20) (mg)
(10° ml) (g H20) (10* ug).

The 19.4, 35.3 and 37.1 are estimates of the median drinking
water intake for the United States and selected subpopulations.
The numbers were derived from self reported body weights and
water consumption values reported in USDA’s 19877-1978 survey.”

gubgroup ) ' Chemical Exposure to Imazamox f{rom

: ‘ ~ Concentration | Drinking Water {(Surface Water)
(g /L) mg/kg/day

0.8, Population 1 2 =% 107°

Fon-marsing infants 1 . 4 x 10°°

Children o 1 4 x 10°®

* Information taken from a paper by A.G. Brshow and K.P.
 Cantor, Total Water and Tapwater Intake in the United States:
Population based Estimates of Quantities and Sources..

H
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¢. Dietary Risk Charscterization

i. Acute Dietarvy

As part of the hazard assessment process, the TES Committee
reviews the available toxicological database to determine if
there are toxicological endpointg of concern (refer to the
Toxicological Endpoints for Risk Asgsegsment section above). For
imazamox, the Agency does not have a concern for acute dietary
expogure gince the available data do not indicate any evidence of
gignificant toxicity from a one day or single event exposure by
the oral route. Therefore, an acute dietary rvisk assessment is
not required for imazamox at this time.

ii. Chryconic Dietary Rigk

A chronic dietary risk assegsment is reguired for imazamox.
The RfD used for the chronic dietary analvsis is 3.0 wma/kg
bwt/day A tclerance of 0.1 ppm in/on soybeans was used. Since
imazamex is a new chemical, no tolerances for imazamox have been
established prevzously A chronic exposgsure analysis was
performed using tolerance level residues and 100 percent crop
treated information to estimate the Theoretical Maximum Residue
Contribution (TMRC) for the general population and 22 subgroups.

The chronic analysis showed that exposure from the proposed
tolerance; for use of imazamox in/on sovbeans, for the general
population and all 22 subgroups would be less than 1% of the RfD.
This chronic analysis for imazamox is an upper-bound estimate of
dietary (food) exposure with all residues at tolerance level and
100 percent of the commodities assumed to be treated with
imazamox. ‘Therefore, even without refinements, the chronic .
dietary (food} risk due to exposure from imazamox appears to be
minimal for this petition on soybeans, and does not exceed the
RfD for the general population or any of the 22 subgroups.

iii. Aggregate Chronic Dieta Drinking Water Risk

The chronic drinking water risgk is calculated as a percent
of the RfD taken up by drinking water. The following calculation
is used:

5RED = (Bxposure from Water wg/kg/day) + (RfD mg/kg/day) x 100

In order to determine the percent of the RED taken up by
drinking water for use of imazamox in/on soybeans the exposure
estimates are taken from the Dietary Exposure - Drinking Water
section above and the RED of 3.0 mg/kg/day is used. The chronic -
analysis showed that chronic exposure from drinking water to both
_the U.S. population and children would be less than 1% of the
RED. Therefore, the combined exposure of chronic dietary (food
and drinking water) to imazamox would be no greater than 1% of
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the RID for both the U.S. pap&lationkand children

The drinking water values were developed for use in eco-risk
aggessment. and represent a reasonable upper-bound egstimate for
eco-rigk assessment. It is expected they represent an
overestimate for human health risk assessments. The chronic
dietary analysis is also an upper-bound esgtimate of dietary
exposure with all residues at tolerance level and 100 percent of
the commodity assumed to be treated with imazamox. Therefore,
even without refinements, HED does not consider the combined
aggregate chroric dletaryférgnking water risk to exceed the level
of concern.

4. OCCUPATIONAI, AND RESIDENTIAL EXPOSURE
AND RISK CHARACTERTIZATION

As part of the hazard assessment process, the TES Committes
reviews the available toxicological database to determine if
there are toxicological endpoints of concern {(refer to the
Toxicological Endpoints for Risk Assessment section above). For
imazamox, HED does not have a concern for short-term,
© intermediate-term, or chronic-term occupaticnal or residential
exposure since the available toxicology data indicates minimal
toxicity only at a very high dose, such as the limit dose by the
dermal or inhalation routes. Therefore, occu@ati&nai or
residential risk assessments are not regquired for imazamox at
this time.

5., CUMULATIVE BEFFRCTS

Section 408 of FQPA requires that, when considering whether
to establish, modify, or revoke a tol@rance, the Agency consider
"available information" concerning the cumulative effects of a
particular pesticide’s residues and "other substances that have a
common mechanism of toxicity." While the Agency has some
information in its files that may be helipful in determining
whether a pesticide shares a common mechanism of toxicity with
any other substanceg, EPA does not-at this time have the
methodoloegy to resolve the scientific issueg concerning common
mechanism of toxicity in a meaningful way. EPA has begun a pilot
process to study this issue further threough the examination of
particular classes of pesticides. The Agency hopes that the
results of this pilot process will enable it to develop and apply
policies for evaluating the cumulative effects of chemicals
having a common mechanism of toxicity. At present, however, the
hgency does not know how to apply the information in its files
concerning common mechanism issues to most risk assessments.

In the case of imazamox, HED has not yet determined whether
or how to include this chemical in a cumulative risk assessment.
This tolerance determination therefore doss not take intoc account

common mechanism issues. After EPA develops a methodology- for
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applying common mechanism of toxicity issues to risk assessments,
the Agency will develop a process (either as part of the periodic
review of pesticides or otherwise) to reexamine those tolerance
decisions made earlier. :

On this basis, the registrant must submit, upon EPA’s
request and according to a schedule determined by the Agency,
such Information as the Agency directs to be submitted in order
to evaluate issues related to whether imazamox share(g) a common
mechanism of toxicity with any other substance and, if so, ]
whether any tolerancesg for imazamox need to be modified or
revoked. :

23



Referencag

Cook, R.W. 1996. PPH#6F4649. AC 299263 {[2-[4,5-dihydro-4-methyl-
4-(1-methylethyl) -5-oxo-1H-imidazol-2-vl] ~5-methoxymethyl-3-
pyridinecarboxylic acid, formulated as ammonium galt] for
use on soybeans. Permanent Tolerance and Registration:
Evaluation of Residue Chemigtry Data. Memo to D.McCall.
August 8, 1996.

Cook, R.W. 1995. PP4G4350. AC 289263 [2-[4,5-dihydro-4-methyl-4-
{1-methylethyl)-5-oxo-1H~imidazol-2~y1] -5- mathoxymethyi 3-
pyridinecarboxylic acid,- formulated as ammonium salt] for
use on soybeans. EUP and temporary tolerance: Evaluation of
Residue Chemisgtry Data. Memo to J. Smith, Acting Section
Head. March 2%, 1995.

Cook, R.W. 1894. PP4@4350. AC 299263 [2-[4,5-dihydro-4-methyl-4-
{1-methylethyl) -5-oxo-1E-imidazol -2-yl] -S-methoxymethyl-3-
pyridinecarboxylic acid, formulated as ammonium sgalt] for
use on sovbeang. EUP and temporary tolerance: Evaluation of
Product Chemistry Data. Memo to R. Taylor (PM-25}. December
12, 1994.

Ershow, A.G. and K.P. Cantor. 1889. Total Water and Tapwater
Intake in the United States: Population based Estimates of
Quantities and Sources. Life Sciences Research Office,
Federation of American Societies for Experimental Research.

Ghali, ¢.2. 1997. RID/Peer Review Report of AC 299,263 [3-
Pyridinecarboxylic acid,2-[4,5~dihydro-4-methyl-4-(1-
methylethyl) -5-oxo-1H-imidazol-2-y1l] -5-methoxymethyl;
CeH, N0, ] . Memo to Robert Taylor,. PM 25.

Ottley, M.8. 1937. TOXICOLOGY ENDPOINT SELECTIQ& DOCUMENT
February 12, 1987.

Oottlev, M.8. 1997. I.D. No.: 6F0464%. AC 299263. Evaluation of
Product Labeling Data Submitted and Identification of
OQutstanding Toxicology Data Reguirements. Memo to Deborah
MceCall., March 4, 1987.

Resek, E. 19%6. EFED Registration Chapter for AC 255,263. Memo
to Robert Taylor, PM 25. September, 13, 1996

Steinwand, B. 1997. Dietary Exposure’ Aﬁaly31$ for AC 299263 1nZQn
Sovybeans (PP# 6F4649) . Memo Lo M. Metzger, Chief. March 24,
15987.

Tompking, G. 1997. Perform Occupational and Residential Exposure

Assessment for New Herbicide- AC 299,263, Memo to Mike
Metzgeyr, Branch Chief. March 12, 19397. .

24



=

13544

007952

Chemical: {+-3-2-{4.5-Dihydro-4-methyl-4-(1-methyl
PC Code: 129171

HED File Code 14000 Risk Reviews

Memo Date: 45/09/1997

File I); DPYD222186

Accession Number: 412-41-016%

HED Records Reference Center
46/25/2001






